We attempt to contribute for a better understanding of cooperative innovation patterns of foreign subsidiaries (FS) in Spain as a representative intermediate country, going deeply into three main aspects: firstly, a sectoral taxonomy which combines international technological dynamism and revealed technological advantage as a way to understand such patterns. Secondly, we focus our attention on innovative intensive subsidiaries, assuming they are the most important ones for hosting countries. Thirdly, we combine innovation and structural-competitive variables to explain the local cooperation. We found more intense cooperation of FS with local agents in dynamic specialisation sectors, as well as the fact that this is mostly carried out in a complementary mode with inner knowledge capabilities of the companies. Cooperative activities are influenced by economic-structural factors of the Spanish economy, particularly in highly innovative companies. Cooperative strategies of domestic firms might also have an influence to those foreign subsidiaries. 
Introduction
In the last decades, different branches of economic and business sciences have paid growing attention to the role of multinational enterprises (MNEs) and the changes in the way they organise innovation internationally. An initial debate took place on the level of internationalisation of innovation (Patel and Pavitt, 1991b; Archibugi and Michie, 1995) . At the turn of the century, the accent changed towards qualitative and organisational aspects: the importance of the innovation strategy of the firms, the role of subsidiaries, differences between sectors or the importance of local firms and institutions (Cantwell and Molero, 2003; Cantwell, 1995) .
In this paper, we deal with several aspects regarding the way subsidiaries behave in host countries which are not at the frontier of international technological change, as is the case of Spain. In fact, the literature on the so called 'intermediate countries ' (ICs) is not very abundant. In this paper, we understand as ICs economies which combine relative economic development with a clear backwardness in terms of technological competences; the concept will be developed later on (ETAN, 1998; Molero, 1995 Molero, , 2002 Manolopoulus et al., 2005; García Sánchez et al., 2016) .
To tackle this challenge, we shall introduce significant methodological novelties regarding data and indicators, as will be explained in Section 3; it is particularly important to combine innovative and structural factors in the explanatory variables of local R&D cooperation of foreign subsidiaries (FS) in Spain. A number of those structural factors may be deduced in the obstacles to innovation declared by firms.
Therefore, the aim of this paper is to contribute to a better understanding of patterns of local R&D cooperation in ICs, going deeply into three main aspects: a sectoral taxonomy which combines international technological dynamism and revealed technological advantage (RTA). Secondly, we focus our attention on innovative intensive subsidiaries, the most interesting ones from the point of view of host countries. The interest of the literature for these types of companies is growing; see, for example, Blomkvist et al. (2014b) and Cozza and Zanfei (2015) . Thirdly, in the econometric analysis, we combine innovation and structural-competitive explanatory variables.
Furthermore, we incorporate some significant methodological novelties: a deeply debugged data micropanel, the unifications and simplification of variables through factor analysis and the calculation of a synthetic innovation index for companies.
The main contribution of our paper to the literature is that it analyses patterns of local R&D cooperation of FS in the light of a double perspective: rhythm of new knowledge creation in the international arena and technological specialisation of a specific host country. These two axes are measured by patent analysis. Our paper also makes a practical contribution. The methodology used here may help the researcher to identify the characteristics of FS that are likely to engage in local cooperation for innovation in those sectors in which the host country most needs transfers of knowledge. A reason for needing such transfers may be that the host country lags behind other nations precisely in those sectors in which technological change is very rapid worldwide. To our knowledge, both the theoretical and the practical contribution of the article are new to the literature.
The development of this paper is the following: in Section 2, we summarise the theoretical and empirical background which informs our research questions. Section 3 includes detailed information of data sources, variables and econometric strategy. Results are shown in Section 4, while Section 5 is reserved to synthesise the main conclusions and some policy implications.
Review of the literature and research questions
In spite of some antecedents of studies about the technological activity of MNEs (Dunning, 1958) , it was at the end of the 1980s when a new topic emerged within innovation studies: the internationalisation of innovatory activities and the role played by MNEs. An important number of contributions tried to determine the appropriate limits of what some authors called a 'suitable case of non-globalisation' (Patel and Pavitt, 1991b; Cantwell, 1995; Patel, 1995) . Also, the analysis incorporated aspects such as sectoral trends or the geographical distribution of the phenomenon. From the point of view of international business (IB) literature, the emphasis was placed on the strategies of MNES' headquarters and the importance of driving and retarding factors (Granstrand et al., 1993; Cantwell, 1995; Patel and Pavitt, 1991a) .
One outstanding contribution was the differentiation of levels. Archibugi and Michie (1995) In the first level, they included all forms of international valuation of technology: foreign trade, patents, licenses and foreign direct investment (FDI); in the second, all forms of collaboration for innovation were considered, giving particular relevance to international technological alliances of firms; the third focused on the new role MNEs played in carrying out a growing number of innovative activities in third countries (Cantwell and Molero, 2003) . More recently, it is recognised the increasing role of universities and public research institutes in the globalisation process (Archibugi and Filipeti, 2015) . For our purposes, the important issue is that MNEs are actively present in the three levels, being particularly important in the third one.
A noticeable advance had to do with the differentiation of two basic strategies: on the one hand, the 'classic' international technological deployment referring to the necessity of following the process of FDI in foreign countries (Blanc and Sierra, 1999) . In fact, the establishment of new subsidiaries in different countries involves necessarily a process of technological adaptation to local conditions. That strategy has been called home base exploiting (HBE), market seeking (Kuemmerle, 1999; Cantwell and Janne, 1999) or competence exploiting (Narula, 2001; Cantwell and Molero, 2003; Cantwell and Piscitello, 2015) .
A different strategy was identified when MNE's foreign implantation is oriented to take advantage of local knowledge in order to upgrade the overall technological level of the multinational group. It has been called home base augmenting (HBA), asset seeking or competence creating strategy (same references). As existing evidence points out, the higher the innovative engagement of FS, the more complementary is the interaction between competition and embeddedness (Santangello, 2012) . The significance of market and technological factors differs between those two strategies; as a general approach we could assert that market ones are more likely to be determinant in HBE cases, while technological ones will have a more dominant role in HBA examples.
The last differentiation gave way to a more intensive focus on the role of subsidiaries: an important part of the literature draws our attention to the fact that the increasing internationalisation of innovatory activities was accompanied by remarkable changes in the organisation of MNEs (Zander, 2002; Blomkvist et al., 2014a; Narula, 2014) . The traditional structure based on a central role of the mother house with direct relationships with each of the subsidiaries gave way to a more networking structure which incorporated a more decentralised decision making process and with subsidiaries developed playing a more active role.
The current situation of MNE's international innovatory activity is based on the co-evolution of two complementary networks: internal and external (Cozza and Zanfei, 2015; Cantwell, 2015; Narula, 2014) . The internal one consists of the relations between the headquarters and subsidiaries in different places; this networking structure responds to a new more interactive way of organising work. The external network is rather complex insofar as each subsidiary and the mother house builds their particular cluster of relationships with firms and institutions of hosting countries. For us, the role of cooperative R&D activities has to be understood as part of those domestic networks. Of course, the network includes many other ways of interacting, either formally or informally (Manolopoulus et al., 2005; Holl and Rama, 2014) . Those linkages tend to grow and become more heterogeneous with time (Pearce, 1999) . In the process of facilitating the embedding of the FSs in the domestic networks of knowledge, it is critical to have an increasing independence of the subsidiary in order to create new competences different from those of the headquarters Piscitello, 2015, Manolopoulus et al., 2005) . A central element is their capacities to obtain good economic results (Blomkvist et al., 2014b) .
Nevertheless, a number of insufficiencies remain. One quite remarkable is the consideration that the externalisation process is not linear or without contradictions; therefore the existence of contradictions both between countries and sectors needs to be assumed (Narula, 2014) . Another one has to do with the insufficient attention paid to the role of local actors; there is an abundance of references to factors and variables regarding the FS (size, sector, R&D effort, patenting, age and so on), albeit we know little about factors concerning local collaborators' behaviour and motivations. However, the literature on networks suggests that the point of view of prospective partners deserves some consideration. Well-endowed firms, either technologically or commercially, are more likely to be accepted in partnerships; the opposite is also true (Ahuja, 2000) . More generally, the capacity of domestic companies is a determining factor of their absorptive capacity from FSs (Sánchez-Sellero et al., 2014; García Sánchez et al., 2016) .
Therefore, the theoretical approach ought to combine a threefold business perspective as shown in Figure 1 . Although in a modest dimension, we shall consider the third part in order to better understand the actual cooperation process, without ignoring the interaction with other local institutions. Another important aspect recently addressed has to do with the different types of FS (Ho, 2006; Holl and Rama, 2014) . In the analysis of the contribution of FS R&D cooperation to the national innovation system (NIS), we understand that innovation-intensive subsidiaries must occupy a central place. The international competition of many countries to attract those firms is based on the belief they may produce more intense technological spillovers, precisely due to their superior innovative activity (Guimón, 2011) . Although not all intensive subsidiaries cooperate in the same way, there are antecedents which justify the selection of a sample of innovation-intensive companies and their comparison with non-innovation-intensive enterprises (García Sánchez et al., 2016) . Once again, with the necessary caveats, we believe this exercise can help to throw some light on the factors affecting the possibility of positive spillovers on the host structure.
A final aspect of this review deals with the necessity for more research on the cases of countries which neither belong to the group of innovative leading economies nor are members of the laggard cluster. As established in other places (Molero, 1995; ETAN, 1998 ) the label of ICs tries to highlight the existence of a serious imbalance between technological and economic conditions. Just as a proxy of what we have in mind, let us mention that the EU includes among other countries the so called 'moderate innovators' (European Commission, 2014) , highlighting a twofold feature: on the one hand, they show a clear backwardness with respect to innovatory activity performance which is combined, on the other, with uneven development of the innovation system. Highly innovative countries, on the contrary, show a much more balanced set of economic, technological and institutional structure. A Pan-European study on open innovation finds that FSs adopt different cooperative behaviour in different host countries; for instance, in leading technology countries, such as the Scandinavian countries, and in high-income, low R&D countries, such as Spain (Ebersberger et al., 2011) . Hence, the interest of studying ICs as a particular case.
The guideline of our research starts from the idea that the particular situation of ICs makes it more difficult to see how factors affect the cooperative activity of MNEs. So, the distribution of local innovative firms between types of sectors differs from those of more advanced countries: the weak presence in a number of international dynamic sectors is particularly important; inversely, there is a kind of agglomeration in less dynamic sectors. We are especially interested in FS operating in sectors where technological change is rapid worldwide because these companies may be a vehicle for the international diffusion of state-of-the-art technology, given the rapid rhythm of technology creation at the global scale and their privileged access to international sources of new technology.
Therefore, we formulate the following research questions:
RQ1
Is the local cooperation of FS mainly oriented in a complementary or substitutive way with firms' endogenous knowledge? RQ2 Do FSs especially tend to cooperate locally in these sectors in which the host country has RTAs?
RQ3
Are the local cooperative activities of FS mainly driven by technological factors, by structural-competitive factors (SCF) or by both?
RQ3.1 Is the relative importance of these factors the same across types of sectors?
RQ3.2 In the subsample of highly innovatory companies, is the relative weight of SCF as a determinant of local cooperation for innovation higher than in the total sample of firms?
Data, variables and methodology
We combine the analysis of patents and survey results, a methodology that has been rarely utilised in studies on R&D cooperation (an exception is Cantwell, 1989) . Patent data are used to identify priority sectors, i.e., highly dynamic sectors where worldwide technological evolution is particularly rapid, and sectors in which Spain displays RTA. In this way, we can construct a sectoral taxonomy (Molero and Garcia, 2008 ) that enables us to cut the survey data into four subsamples and to analyse the existence (or not) of differences in further data-panel estimations between subsamples.
This information is combined with data on actual local R&D cooperation obtained from the PITEC database: anonymised micro-data at firm-level, both domestic and foreign, from the Spanish Innovation Survey prepared by the Spanish Institute of Statistics. We analyse 2,145 observations pertaining to 459 manufacturing FSs operating in Spain between 2004 and 2008 which have provided data for every year (balanced panel).
1 Non-innovators are not included in our sample since PITEC poses questions about R&D cooperation only to firms defined by the questionnaire as 'innovative', i.e., companies which have ongoing innovative activities or have abandoned them during the two years prior to the survey. Other CIS-type surveys display the same feature (Ebersberger et al., 2011) ; 92.2% of the manufacturing firms surveyed by PITEC are innovative in this sense.
A complete description of the variables used in our study is in Appendix 1; nevertheless it is important to highlight below some of the especially relevant ones.
• Firms. FSs are companies which have ≥ 50% of foreign capital.
• Local cooperation for innovation. This is our dependent variable. There are cooperative activities if two separate organisations join forces to share and develop knowledge in order to enhance their innovative performance, not including the acquisition of R&D services via the market or R&D subcontracting. As in most studies on this R&D cooperation (Holl and Rama, 2014) , we use a dummy variable, (domCoopInnov), indicating whether the company has cooperated for innovation with external partners (own business group excluded) located in Spain in the last two years prior to the survey.
• Innovation intensity. With some exceptions (Ebersberger et al., 2011) , most previous analyses on cooperation for innovation analyse a single R&D variable, usually internal R&D expenditures. However, certain empirical studies on this question suggest the need to approximate innovation from a variety of angles (Vega-Jurado et al., 2009) . In host countries, FS may concentrate their technological effort on aspects other than developing internal R&D capabilities (Franco and Quadros, 2003; Schmidt and Sofka, 2009; Cantwell, 2015; Narula, 2001 ). This suggests that the approach to R&D needs to be comprehensive. To approximate to the innovation intensity of the focal firm, we construct an aggregated index (see Appendix 1), which includes seven types of innovation expenditures in accordance with the criteria of the Oslo Manual: a for each type of expenditure, we calculate a dummy variable indicating whether the innovation expenditures of the focal firm are above those of the average company in its two-digit industry b we aggregate the seven dummy variables and we calculate the two-digit industry average c we construct a dummy variable (i_innovExpend) that takes value 1 if our focal firm is above its two-digit average in the aforementioned aggregate variable innovation expenditures.
The comparison with the two-digit industry average enables us to avoid size effect and other industry effects and trends while comparing firms that operate in different industries. In calculating averages, we take the full two-digit industry into account, because innovative domestic firms (both affiliated and non-affiliated) also contribute to defining the average intensity of innovation at the industry level. A comprehensive approach is crucial to understanding the possible role of flows of knowledge coming through FS.
• Sector. We use a taxonomy (Molero and Garcia, 2008) which combines two complementary indicators calculated through patent analysis: 1 the presence of RTAs or disadvantages of the host country in one particular sector 2 the dynamic international behaviour of a sector based on whether it gains or loses weight in world technological production.
Combining both classifications, the above mentioned study arrives at four types of sectors: dynamic specialisation (DS) (the sector is dynamic worldwide and the host country displays technological advantages); lost opportunities (LO) (the sector is dynamic worldwide but the host-country shows technological disadvantages); stationary specialisation (SS) (the host-country shows technological advantages but the sector shows scarce technological dynamism worldwide), and retreat (R) (the host-country has technological disadvantages and the sector displays poor technological dynamism worldwide). See Appendix 2 for two-digit industries sectoral breakdown. Notice that sectors characterised by rapid technological change are not necessarily high-tech sectors.
Notice that this taxonomy does not depend on previous qualifications of the sectors; on the contrary each sector is self-classified according to its double score in the two axes. As stated, in a country such as Spain, belonging to the ICs group, the distribution of sectors in the four quadrants of Table A2 reflects the particular uneven distribution of industry and technological innovation. Two particular cases are worthy of mention: on the one hand, the weak presence of Spanish industries in some of the most technologically dynamic sectors leads to the situation of a considerable number of hi-tech Spanish sectors included in the LO quadrant. On the other, the relative abundance of traditional industries in less dynamic sectors, inflates the importance of the SS in the Spanish economy.
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• CNAE industries. The database contains information on the two-digit industry in which the company operates. The Spanish Clasificación Nacional de Actividades Económicas (CNAE), similar to the NACE Rev classification in EU statistics, is used here to calculate whether the company is innovation intensive above the average level in its two-digit industry.
Finally, our work strategy is an iterative approach, both for intensity and taxonomy: 1 we start with an overall estimation [equation (1)] for all sectors (without taxonomy cut out of our sample) and for all the firms (without an innovation intensive filter); this estimation is complemented with others made only for innovation intensive firms (we filter our sample with the aforementioned dummy for innovation intensive firms) 2 we repeat both estimations (without and with an innovation intensity filter) for four subsamples segmented by previously described sectoral taxonomy (see Appendix 2).
(1)
• Obstacles. As stated in the introduction, certain obstacles faced by the FS to innovate, or their absence, enable us to identify structural factors affecting these companies. For instance, if the FS declares that it faces fewer economic obstacles to innovate than average, we can deduct that the company has fewer funding difficulties than average. The cluster of SCF includes these obstacle variables, and i_size, i_export and i_ownfund (Appendix 1).
Appendix 3 shows the correlation matrix.
Results
In what follows, we comment on the results of the estimation of logistic regressions of the cooperation-non-cooperation dependent variable versus a number of independent variables discussed in previous sections. In Subsection 4.1, we will pay attention to the global analysis of all companies, without sectoral differentiation. We shall go first to all companies and secondly, just to innovative intensive companies. Some variables, such as the value of internal information, are associated with domestic cooperation in all models or in most of them. Nevertheless, it should be noted that models differ, suggesting that the variables which are likely to explain local R&D cooperation in different taxonomy sectors are likely to differ as well.
General analysis.

All firms and sectors
The model is strong and has an important explanatory power. As was postulated, within the significant variables we find both innovation and structural-competitive (SCF) ones (Table 1) .
Starting with those measuring innovation activities, the two variables with the heaviest weight are R&D personnel (i_RDpers) and the importance given to own sources of knowledge (i_interinfo). R&D personnel has a period of delay which indicates that human capital is a necessary condition for being able to carry out cooperative activities; the search for local partners and the type of projects which can be implemented (and with what kind of partners) demand the existence of qualified R&D personnel who can explore the way by themselves. The second significant variable is the importance given by the firms to their inner sources of knowledge to innovate. According to the positive sign, we are faced with a clear indication that the cooperation with local partners is a strategy which complements the own core knowledge of MNE subsidiaries (FS) and their group. We also find the intensity of the FS's innovative effort (i_innoexp). The positive sign of its coefficient points to the argument that FS which display intensive innovation activities are more likely to cooperate with local partners. The significance and signs of the variable measuring the importance of new product (i_new) in the FS's supply of goods and services point in the same direction.
Finally, we have to take into account the availability of own R&D funds (i_ownfund). From our perspective, this is a two-fold signal. From the point of view of the FS, this result can indicate the necessity of having a minimum of funds devoted to R&D; on the other hand, the potential local partners see in this circumstance an incentive to establish more cooperation with the FS. It should be noted that the variable includes reimbursable credit provided by Spanish public sources, as part of the support provided to corporate innovation (Huergo Orejas and Rojas Pizarro, 2014) .
Among those variables referring to SCF, a quite interesting one is obstacles to innovating coming from competitive factors (i_competobst): the market is already dominated by others, and there is uncertainty of the demand. First, the one period delay of its effect show that the presence of these obstacles induces changes in the propensity to cooperate in the next period. Moreover, the negative sign of the coefficient means that FS experiencing those obstacles more intensively than industry average become less likely to cooperate with local partners.
Analysis of innovation-intensive FS; all sectors
Now, we analyse the results obtained when we take into account just FS which display innovation efforts over their industry average.
From the comparison of these results with the former ones, a number of highlighting facts arise. Two variables which continue to have statistical significance: the existence of R&D personnel (i_RDpers) and the importance firms give to their inner sources of knowledge (i_interinfo) with similar interpretation. However, there are two new significant variables which belong to the SCF cluster: the volume of production (i_size) and obstacles to innovating deriving from economic factors (i_econobst). The former bring to the first place the critical factor of companies' size as a facilitator of cooperative strategies, since this characteristic is highly correlated with a number of management capabilities.
According to the PITEC questionnaire, obstacles stemming from economic elements include the cost of innovation and the availability of internal and/or external financial sources to innovate. The positive sign means the higher these obstacles the more probable is cooperation of FS with local partners. A reasonable interpretation is that cooperation may be, at least partially, a way used by the FS for solving those obstacles.
A general comment arises from these first comparisons: in the case of innovation-intensive FS, the presence of SCF has a stronger power, notwithstanding, the permanence of the two important variables referring to R&D personnel and the importance of inner sources of knowledge.
Differences according to the sectoral taxonomy
Following the methodology previously explained, we now show and discuss the results for each of the four kinds of sectors into which we divide manufacturing industry: DS, SS, LO and R. We have estimated similar models for the four, including the general one as well as another for innovative intensive enterprises. After analysing the results of Tables 2 to 5 , we conclude it is advisable to discuss the findings by grouping the four sectors into two categories; one which includes the two types of sectors characterised by the existence of a relative technological advantage (RTA > 1) of Spain and the other which puts together sectors with disadvantages (RTA < 1). We start by analysing the association of the importance of inner sources of knowledge to innovate (i_interinfo) in the four sectors. Table 6 shows an interpretation of our findings concerning the association of (i_interinfo) and local cooperation for innovation, when other factors are controlled for. In our view, a positive and statistically significant coefficient of (i_interinfo) suggests that FS combine internal and external knowledge; In this case, FS which highly value their own internal resources are more likely to search for local innovative partnerships (for statistical details, see Tables 2 to 5 ). In contrast, a negative and statistically significant coefficient for (i_interinfo) means FS use external knowledge as a substitute for internal knowledge; in this case, FS which scarcely value their own internal innovative resources are those tending to search for local innovative partners. Table 6 suggests that in most cases, FS use local cooperation as a complement of their internal resources. Exceptions are FS operating in the retreat sector, which includes industries where the host country has no RTA and technological change is slow worldwide. In this specific case, the FS which are engaged in local cooperation tend to be those that attribute little value to their own resources. 
Sectors with RTA > 1
The sectors with RTA > 1 are DS (Table 2) , and SS (Table 3) . In both cases, the models are better than those in which RTA < 1 (Tables 4 and 5) , particularly when the estimation is reduced to the innovatory firm's sample. This consideration is based on two elements: the higher adjustment of the models and the higher number of variables arising as significant. This general finding is coherent with most of the available literature which indicates FS carry out more innovative activities in sectors in which the host economy has a higher technological level., -this is, according to some authors, due to the possibility of benefiting from reverse spillovers (Singh, 2002) . Furthermore, those technological capabilities of the host country may also explain, a more dynamic strategy of local companies and institutions in this category of sectors with regard to cooperation with FS which perform above the sectoral average.
All firms estimation
In the model for all firms, we find some similarities and differences across the two sectors (Tables 2 and 3 ). There are two common variables: R&D personnel (i_RDpers) and the importance given by the firms to their inner sources of knowledge to innovate (i_interinfo). Again, the first one arises as the critical facilitator, while the second allows us to argue once again the complementary character of internal and external sources. Nevertheless, there are some noticeable differences between the two cases. In the DS sectors, R&D personnel is the most important variable; in other words in these clearly strategic sectors the availability of qualified R&D personnel is more indispensable than in the SS.
Another two important variables for this sector are: size, measured by sales (i_size), and exportation (i_export). On the one hand, for many cooperative activities, a minimum size is required insofar as it conditions many other aspects of company capacities. On the other, a presence in international markets demands a more intense innovative effort on the part of the FS and the combination of more types of knowledge; cooperation is a way of accessing many local, sometimes sticky, modes of knowledge. It is not the case of SS; here in many 'traditional sectors', Spain has remarkable domestic markets and therefore, exports are less important.
Also, exclusive to this sector are two variables summarising different types of obstacles to innovation: factors grouped as competitiveness obstacles (i_competobst) and as market obstacles (i_marketobst). In the last case, the negative sign of the coefficient indicates that this kind of obstacle reduces the probability of an FS carrying out cooperative innovation with local partners. On the contrary, the existence of competitiveness obstacles increases the FS's tendency to cooperate as a way of compensating those obstacles.
Results for SS show two other significant variables, which are not present in the DS cluster. The first one has to do with innovation results, as expressed by the percentage of new product in their overall layout (i_new); the time lag of the variable suggests that former innovative results of the firm positively influence its subsequent cooperation activity. The second shows the significance of the variable which measures the general innovation effort of companies (i_innovexp); so, in this sector, firms which display greater innovative efforts are more likely to establish cooperative actions for innovation with local partners. If we have in mind the non-significance of the same variable in the model for the DS cluster, we can conclude that it is in activities characterised by relative slow technological dynamism worldwide where the higher technological effort of the FS increases its probability of cooperating for innovation with local partners.
A final word: the comparison of the two kinds of sectors casts light over the fact that, in SS, some technological variables encourage local cooperation whereas, in DS, the presence of SCF is more powerful to predict local cooperation.
Estimation for innovation-intensive FS
We see first that only one variable is significantly associated with FS local cooperation in the two sector clusters: the existence of specialised R&D personnel (i_RDpers). So, also in these cases, the importance of this strategic variable is corroborated.
Nevertheless, there are noticeable differences between the two groups. In the case of DS, three SCFs should be highlighted. First, the presence of the company in international markets (i_export) in one moment of time fosters subsequent local cooperation. Second, competitive obstacles to innovation (i_competobst) may induce the firm to consider local cooperation as a mechanism to overcome them. Thirdly, the negative sign of the variable denoting market obstacles (i_marketobst) suggests that their presence makes FS reduce or abstain from local cooperative activities.
The case of SS is different because the weight of innovative and SCF is more balanced. Thus, together with R&D personnel, another two innovative variables have a positive influence in encouraging local cooperation: the importance given by firms to their internal knowledge source for innovation (i_interinfor) and the weight of new products in the global sales of the company (i_new). Also two more SCFs are significant: on the one hand, the size of the firm (total sales, i_size) and obstacles to innovating coming from economic difficulties (i_econobst); Again, size is a general factor facilitating cooperation, whereas the result concerning economic obstacles suggests that cooperation may be playing a compensatory role to overcome them.
Summarising part of the comparison between DS and SS, we arrive at the conclusion that, effectively, in the first case, the presence of SCFs is more a determinant for local cooperation while in SS there is a more balanced situation with regard to technologyinnovation variables. As this goes in the same direction as results for all firms, we could assert that FS operating in DS tend to display similar technology-innovation capacities and this is why SCFs, such as the presence in foreign markets or the necessity of overcoming specific obstacles to innovation, play a more significant role. On the contrary, in SS, as they usually belong to the traditional category and technology has a lower weight worldwide, a better technological capability of individual firms is a critical driver to carry out cooperation activities with external local partners.
Sectors with RTA < 1
The starting point is the relatively lesser robustness of the models (Tables 4 and 5 ). In fact, although they are sufficiently well adjusted, both the general level measured by the global probability and the capacity for explaining the behaviour of the dependent variable (to cooperate locally or not) through the selected independent ones show lower levels in RTA < 1 than in RTA > 1 sectors. Moreover, the number of significant variables is also smaller in RTA < 1 sectors, particularly if we take into account just those significant at the 95% confidence level.
All firms estimations
There is only one variable which is significant both for LO and R types of sectors: the importance of inner knowledge sources for firms' cooperative activity (i_interinfo). Nevertheless, the meaning of the variable is the opposite for each case (Table 6) .
If we consider LO sectors, there are three other statistically significant variables. Two of them point in the same direction discussed in our previous analysis: R&D personnel (i_RDpers) and the importance given to inner knowledge sources (i_interinfo). The third significant variable is quite surprising: it is the size of the firms (i_size) but the sign of the coefficient is negative, meaning that in LO sectors, the propensity to cooperate with local partners is greater the smaller the size of the FS. Here again, we can understand this result better if we adopt the point of view of potential local partners. An important proportion of foreign companies operating in LO sectors belong to ICT or other high-tech activities where the power of very large MNEs is remarkable; therefore, it is reasonable to propose that potential local partners may prefer to choose smaller FS in order to make cooperation easier and more manageable.
The cluster of R sectors shows some important features. First of all, the variable measuring the relative innovative intensity of the firms (i_innovexp) is significant. As mentioned for the SS case, these sectors are characterised by a low international technological dynamism, so the relatively more intensive innovation effort on the part of the FS may appear to prospective local partners as a stimulating factor for cooperation. The perspective of local firms can also cast some light in this case. As general externalities from actors in those sectors are not expected to be abundant, we can argue that those companies will see cooperation with particular innovative FS as a more strategic way to upgrade their own technological level than in cases where technological dynamism is faster and hence the existence of 'spontaneous' spillovers. The importance of inner sources shows a significant and negative sign, so it seems to be more oriented to substitute for firms' own sources of knowledge than to complement them. Then, we note that practically all kinds of obstacles to innovation display significant coefficients. Both competitive elements (i_compobst) and market structure ones (i_marketobst) have negative signs (market structure displays a lower level of significance). The conclusion is very important: the higher the importance firms assign to those obstacles the lower their probability of cooperating locally. Obstacles stemming from knowledge scarcity operate in the opposite direction: cooperation with local partners is seen now as a way of overcoming those types of restrictions.
Estimation for innovation-intensive FS
In both sectors, the number of significant variables is reduced to only two (three in LO if we consider coefficients with 10% of probability). The only common variable is the importance given to own sources of knowledge to innovate (i_interinfo), but its sign goes in different directions in each case. Thus, while in LO the positive sign of the coefficient suggests that cooperation is complementary to own resources; in R the negative sign of the coefficient indicates that the stronger the inner source of knowledge the less likely is the FS to cooperate with local partners.
In LO, the importance of obstacles from market structure (i_marketobst) is significant at 90% of confidence level; FS are likely to foster cooperation as a compensatory way to solve those difficulties. In LO, obstacles derived from knowledge scarcities (i_knowlobst) are significant and their negative sign indicates that the existence of these type of obstacles tend to block cooperation with local partners. Obstacles deriving from competitive aspects (i_comptobst) are not statistically significant.
As far as RQ1 is concerned, we can observe that the most frequent pattern of cooperation is oriented in a complementary way. In fact the most extended pattern is that FSs with high consideration of inner sources of knowledge are more likely to cooperate with local domestic companies in order to carry out more (or more intensive) innovatory tasks. This reinforces RQ1 insofar as this complementary strategy is significantly performed in sectors in which Spain shows relative technological strength. These results help to confirm the importance of the external and internal networks in which MNEs carry out their technological activities (Cantwell and Molero, 2003) . Therefore, we can derive an important suggestion for policy makers: any effort oriented to upgrading the embedding of FS in domestic local systems produces mutual benefits both for foreign and local companies and institutions. In this regard, there is a critical need for increasing the attraction capacities of ICs to host innovative-intensive FDI (ETAN, 1998; Reguer, 2003) .
Regarding RQ2, we can reassert that FS establish more cooperative linkages with local actors in sectors in which Spain has RTA. The interpretation of this finding can be found in both FS and local domestic partners' firms' strategies. From the point of view of FS the results back the view that they follow a classical pattern: to take advantage of higher technological capabilities of the hosting economy (Singh, 2002) .
Moreover, through this greater insertion they can be in a better position for gaining access to the flows of knowledge local domestic actors can provide (Cantwell and Piscitello, 2015) . However, we can also interpret the data from the perspective of the local economy: in sectors in which Spain has RTA, local agents are better positioned to look for technological cooperation with FS because they are likely to have higher absorptive capacity (Cohen and Levinthal, 1989) .
Generally speaking, as FS perform similarly in all categories of sectors, some differences arising in sectors with RTA > 1 are partially a consequence of the more intensive cooperation of Spanish firms (García Sánchez et al., 2016) . In other parts of the paper, we argue about the importance of innovative-intensive Spanish firms to understand the actual FS cooperation; sometimes it may be the Spanish partner who perhaps may decide to find smaller international partners (and so the size of FS may have a negative impact). On other occasions, the necessity of financial sourcing for Spanish industries may also explain the importance assigned by prospective local partners to the own financial R&D resources of the FS.
The LO sector is of special interest since these are industries that experience rapid technological expansion worldwide. LO includes ICT industries, which are nowadays crucial for the development of economies and societies. Moreover, ICT industries are important auxiliary industries for the automobile industry and the telecommunication industry. Spain is competitive in automobile production and its telecommunication services have expanded internationally, notably in Latin America. However, it has no RTA in the LO sector which is at the root of technological development in both automobiles and telecommunications. For these reasons, transfers of technology from innovative FS that operate in the LO sector would be most desirable. This is a reason for focusing specifically on the patterns of local R&D cooperation of these FS, and especially that of the most innovative FS in the LO sector. These companies, in our view, are likely to be newcomers that attempt to contest incumbents in the host country market or companies unsure about trends in the local demands. They probably search for a partnership with local companies or institutions to solve these difficulties, in exchange for providing new knowledge.
Our contribution concerning RQ3 is especially important. The first and general finding in this respect is that it is the combination of both aspects, technological and structural that incentivises/disincentivises cooperation. Although with some caveats, technological factors may be seen as necessary conditions while economic/structural ones operate as sufficient ones. In other words, the effectiveness of the FS's technological capabilities in fostering local R&D cooperation is filtered by existing competitive or structural conditions. This relative prominence of SCF has significant consequences for policy actions: the attraction capacity has to be promoted not just with technologicalinnovation actions but, very importantly, with structural measures which facilitate the access and positive development of those innovative FSs. Questions such as the competitive conditions (regulation or market structures), access to sufficient and flexible financial sources or the development of a more active demand for innovation, including public procurement, are issues that presumably will have an impact even greater than other classical actions linked to R&D&i.
Considering all firms and sectors we arrive at a couple of remarkable conclusions:
1 The combination of innovation and SCF factors does exist and it is particularly important to underline the presence of variables measuring the importance of obstacles to innovation.
2 If we take into account only innovative firms and considering that R&D personnel is a sort of precondition in most cases, we find that the probability of cooperating depends on two SCFs (size and economic obstacles to innovation) and just one innovative variable (the combination with inner sources of knowledge). The propensity to cooperate with local partners is constantly associated to: a plant size and a funding availability above average, and the ability of the FS to combine internal and external knowledge.
The richness of the findings increases on breaking down the analysis by sectoral taxonomy. Starting with all firms, we can assert that innovative variables have a higher presence. However, this is particularly true in sectors we can define as 'badly adapted' to international trends, because either Spain has RTA in cases where international dynamism is slow (SS) or it has disadvantages in highly dynamic sectors (LO) (RQ 3.1). Thus, in SS cases only innovation-related variables are significant while in LO there is just one SCF and two innovative ones.
The panorama changes when we reduce the focus to highly innovative firms (RQ3.2). Generally speaking, innovation-related variables lose strength, while SCF ones gain presence. This can be explained by the fact that in these subsample levels of innovation capabilities tend to be more homogeneous, and so factors other than innovation arise as more significant. Now, the similarities we can establish across sectors depend more on the feature of belonging to internationally dynamic sectors, irrespective of the existence or not of RTA in the host country. Thus, for dynamic sectors, SCFs are always better predictors of local cooperation versus innovative ones. On the contrary, in a retarded type of sector, both kinds of variables are quite balanced (SS) or only innovative variables influence local cooperation (R). These findings give more support to the crucial role taxonomy work plays in the scientific analysis of the innovation process (Pavitt, 1984) . Another important guide for policy action arises: through the necessity to differentiate measures and instruments according to the substantial differences existing among economic sectors.
The above conclusions allow us to extract a number of implications both for FS and for the hosting countries. Concerning FS, we understand that to enhance absorptive and innovative capabilities, firms must adapt their business structure and their commercial strategies to sectoral characteristics, both in terms of industry specificities as well as in terms of sectoral taxonomy. Mimetic strategies are useless: if firms operate, for instance, in DS sectors success strategies differ from SS or Retreat ones. In a similar way, for a specific industry, the mimetic adoption of a strategy from another country does not guaranties success if, for instance, in our country this industry is 'LO', while in the reference country is 'DS'.
For FS firms, cooperation is a way to build a proper network of linkages in the whole value chain as well as in the whole innovative process. In an intra-group competitive context, such network enhances the relative position of FS into their group and, therefore, their relative strategic value for the group as a whole.
Regarding hosting countries, there are three major elements to take into account. First, the attractive capacity of a country to host innovation intensive FS is not independent of the interests and strategies of local companies, so it would be important to consider them in the developing of measures to attract that qualified investment. Second, if we have in mind the intra group competition of different subsidiaries to have a more prominent position within the international group, the incentives you can establish to upgrade the level of cooperation with local companies and institutions can be seen as an opportunity for the subsidiary to improve its intra group position. Finally, the checked importance of structural factors to encourage or discourage cooperative activities advises to coordinate measures directly oriented to stimulate FDI with others focused on the elimination of structural obstacles.
Notes
1
Although recently we have got data until 2010 to 2012, we decided to stop in 2008 in order to avoid the possible consequences of the crisis on the decision process of the firms. 2
Previous studies using this taxonomy have already proved its usefulness: Garcia (2008) and García Sánchez et al. (2016) . 
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